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Abstract - In this study, we propose a switchable-beam directional antenna for micro/nano scale 
intrachip optical communications. Vanadium dioxide phase transition controls antenna’s beam by 
affecting director’s resonance frequency in a Yagi-Uda array and transforming them to reflector 
elements. A considerable gain manipulation is achievable by this method depending on array size.  
 
Intrachip micro/nano scale communication fascinated researchers to develop optical antennas for wireless 
purposes due to a huge metallic absorption losses of plasmonic waveguides [1]. Yagi-Uda array antenna which 
consists of a feed radiator and some parasitic elements can provide directive emission in this regime [2,3]. 
Controlling antennas directivity facilitate the communication system with a useful nano-scale switch that may be 
employed for different purposes[4,5] including signal modulation [6].  
 
Figure (1) VO2-driven switchable-beam Yagi-Uda antenna array 
 
This work proposes a switchable-beam directional antenna for micro/nano scale wireless communication. 
Phase transition of vanadium dioxide covering due to temperature variations shifts the resonance frequency [7] 
of parasitic elements in a Yagi-Uda array. Depending on the resonance frequency of the parasitic elements they 
may act as directors or reflectors; consequently, they can add to or reduce radiation in specific direction. As a 
 2
result, a control over radiation gain is achieved by manipulating phase transition of the phase change material.  
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